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A c-Kit (CD117) is a well-known cell surface marker for adult somatic stem cells.
We harvested c-Kit-positive cardiac stem cells (CSCs) from adult rat hearts by
performing magnetic-activated cell sorting (MACS) and subjected them to long-
term bulk culture more than 40 times. We made 11 attempts to obtain c-Kit-positive
cells from adult (6–8-month-old) rats. Our initial expectation was of obtaining cells
with homogenous cardiac phenotypes. However, each CSC bulk culture expressed
varying degrees of the genes and cell surface markers belonging to cardiac and
other mesenchymal lineages. The results suggested that these CSCs retained multi-
ple developmental potential to some extent. Consequently, we investigated these
CSCs in detail, hoping to establish the regeneration method by using c-Kit-positive
cardiac cells [1–12].
• CSC-21E maintained the cell shape, yielding spherical aggregates under a
culture condition. The aggregate shape did not facilitate cell adherence to the
dish surface. Interestingly, the proteomic analysis of these two morphological
statuses revealed the drastic change of the protein profiles with the spherical
aggregates showing protein profiles characteristic of stem cells and the flat cells
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showing the profile indicative of differentiated cells, especially of the distinct
differences in stress proteins and metabolic enzymes [2, 3, 7].
• CSC5 differentiated into cells with a myocyte/adipocyte mixed phenotype.
Members of the transforming growth factor (TGF)-β superfamily were identified
as significant regulators of the differentiation of these cells into either adipocytes
or myocytes [1–6, 9, 10].
• CSC4A exhibited the ability for sustained contractibility shown by
cardiomyocytes that were cocultured with a membrane filter separating
cardiomyocytes from CSC4A. This suggests that the CSC4A cells release factors
that support cardiomyocyte contraction. Among the cytokines measured in the
cocultured medium, insulin-like growth factor-1 (IGF-1) levels appeared to
correlate with cardiomyocyte sustenance. However, CSC4A cells do not express
IGF-1. This suggests that some other unknown factors are released from CSC4A
that can induce IGF expression in cardiomyocytes [1–6, 8, 12].
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